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Abstract: This article evaluates the impact of land-use certi￿cate (LUC) issuance
on credit market outcomes of households in rural Vietnam. Given the absence of
appropriate data for the creation of a baseline (e.g. for di⁄erence-in-di⁄erence
estimation), we propose an alternative regression-based evaluation procedure
hinging on two pivotal steps: Firstly, we express the covariates related to a change
in LUC status in terms of the household speci￿c economic, social and geographic
environment at the time the change occurred. Secondly, we estimate the propensity
score to account for systematic pretreatment di⁄erences between households in the
observational data. Conditional on the propensity score, we estimate the causal
e⁄ect of LUC status on borrowing outcomes. We ￿nd that LUCs have a strong
positive e⁄ect on formal borrowing, while households without LUCs collect loans
in the informal credit sector.
Keywords: Credit; consistency; land reform; program evaluation; propensity
score; Vietnam
INTRODUCTION
Starting in 1988 the Vietnamese government ini-
tiated agricultural reforms as part of the greater
endeavor to transform Vietnam from a socialist
to a market economy. As a crucial step, land-use
certi￿cates (LUCs) started to be issued from 1993
onwards to strengthen individual property rights
over land and hence increase e¢ ciency in agricul-
ture vis-a-vis the collective mode of production.
One potential e¢ ciency outcome is to improve
household access to formal credit.
Access to credit is crucial for the development of
agricultural households. It allows for investment
in new agricultural technologies (seeds, irrigation
systems, terrace building etc.) and bears the po-
tential to increase farm output and hence income.
Furthermore, in the absence of complete contin-
gent markets access to credit allows households
to smooth uninsured income ￿ uctuations. How-
ever, access to formal credit is often limited for
rural households and informal credit is only an
incomplete substitute. Information asymmetries
between borrower and formal lender might induce
lender to o⁄er a zero-supply of credit to rural
households without collateral. Improving property
rights, such as the right to land use, so that
they can be pledged as collateral in formal credit
markets, is increasingly seen as a powerful tool
in improving livelihoods for the poor. Besley and
Ghatak (2009) call this the de Soto e⁄ect named
after Hernando de Soto and his in￿ uential book
The Mystery of Capital: Why it Triumphs in the
West and fails everywhere else. Improving prop-
erty rights increases e⁄ective wealth of households
and is therefore believed to have a loan portfolio
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to substitute informal credit with formal credit as
the price of the latter is lower.
It is the purpose of this work to evaluate whether
the land certi￿cation program has contributed
to the formalization of household credit in rural
Vietnam. As implied by ￿gure 1, the certi￿cation
program might have had such an e⁄ect. Between
1993 and 2004 the share of households with a
positive LUC status increased from roughly 6 to
72 percent. During the same period of time the
share of formal loans in household borrowing (as
a simple loan count of formal loans relative to the
total number formal and informal loans) increased
from less than 30 to almost 65 percent.
There has been substantial research on two e¢ -
ciency outcomes of the land reform, namely the
functioning of the introduced land markets and
its redistributive consequences (see, for instance,
Deininger and Jin, 2008, Do and Iyer, 2008 and
Ravallion and de Walle, 2008a) and the e⁄ects
on agricultural investment behavior (Do and Iyer,
2003 and 2008). However, a third possible out-
come of the land reform - the formalization of
household￿ s credit portfolios due to the use of
LUCs as collateral - has received very little at-
tention so far. Do and Iyer (2003, 2008) are an
exception. They draw on LTUs (the forerunner of
LUCs) to examine the land reform-credit sector
channel using V(H)LSS data from the 1990s. How-
ever, LTUs could not legally be used as collateral.
Ravallion and de Walle (2008b: 120) argue that
LTU is simply a term for land allocated by com-
munes and cannot be taken as a proxy for LUCs.
Therefore we take a di⁄erent approach.
One reason for the absence of more research on
the land-reform credit sector channel might be the
lack of appropriate data on the allocation of LUCs
in earlier rounds of the Vietnam Health and Living
Standard Measurement Survey (VHLSS). Only
the VHLSS 2004, conducted a little more then 10
years after the LUC issuance was initiated, records
information on household￿ s LUC status. Given the
lack of appropriate baseline data, this renders the
application of standard methods of program eval-
uation, such as di⁄erence-in-di⁄erence estimation,
impossible.
Therefore, based on the VHLSS 2004 (which col-
lects relevant data for a 1 and 10 year recall
period), we propose two least-squares regressions
for the estimation of a causal e⁄ect of land certi-
￿cation on household borrowing outcomes. The
main concern of our analysis is to account for
household￿ s self-selection into LUC status. Doing
so, we ￿rst estimate the propensity score (Rosen-
baum and Rubin, 1983) for certi￿cation as a func-
tion of the household￿ s economic, geographic and
social conditions at the household-speci￿c point
in time LUC status changed. It is shown how an
attenuation bias from the regression design can
be avoided. Then, conditional on the propensity
score, we estimate the causal e⁄ect of a positive
LUC status on a variety of measures for household
borrowing outcomes in another regression.
The main advantage of the proposed estimation
procedure is that no instrumental variables are
needed to identify the model in the presence of
self-selection. In addition, the use of the propen-
sity score allows for a more conservative inference
on the treatment e⁄ect.
The main assumptions for a parametric identi-
￿cation of the certi￿cation e⁄ect are the follow-
ing: Firstly, borrowing outcomes between house-
holds would not have systematically varied in the
absence of the certi￿cation program. Secondly,
the program should not have general equilibrium
treatment e⁄ects (Heckman et al., 1998). Thirdly,
the propensity score is consistently estimated.
That is, the selected observables are uncorrelated
with the error from the estimation of the cer-
ti￿cation program, while the selected unobserv-
ables are uncorrelated with borrowing outcomes
and selected observables. The identifying assump-
tions are thoroughly discussed and, when possible,
tested.
We ￿nd that a positive LUC status clearly causes
signi￿cant increases in borrowing amounts from
formal sources (as measured by a narrow and
a wide borrowing aggregate). Given the evident
multiple loan taking of a substantial number of
Vietnamese households we are also able to show
that the absence of LUCs signi￿cantly increases
the probability of taking another loan from infor-
mal sources.
This paper is structured as follows. Section 1 gives
a brief account on the history of land reforms in
Vietnam including the implementation of land-
use certi￿cates in 1993. We discuss the role LUCs
play in the rural credit market. Section 2 lays
out the conceptual framework for the populationmodel and the and names the assumption for the
parametric identi￿cation of the causal e⁄ect. It
also details the used data, the covariates structure
and provides some descriptive statistics. Section
3 shows the estimation results for the propensity
score and the causal e⁄ect estimation of LUC
status on borrowing outcomes and deals with en-
dogeneity concerns and the possibility of general
equilibrium e⁄ects. Section 4 concludes.
1. LAND REFORMS AND HOUSEHOLD
CREDIT IN VIETNAM
1.1 E¢ ciency in Vietnamese land reforms
According to Sikor and M￿ller (2009), more re-
cent land reforms can be put into three broad
categories: Redistributive reforms, land registra-
tion and post-totalitarian land distributions. Viet-
nam belongs to the latter category. Land reforms
of this type decollectivized land that was held
by cooperatives, collectives and state companies.
Post-totalitarian land distributions took place in
countries in Eastern Europe, East and South-East
Asia and other post-socialist countries such as
Mongolia or Mozambique (see, for instance, Br￿ck
and Schindler, 2009, Upton, 2009 and Sikor et al.,
2009).
Vietnam has experienced the collectivization and
decollectivization of agriculture within a few
decades (see Ravallion and de Walle, 2008b: chap-
ter 2 for a detailed historic account of land poli-
cies in Vietnam). After the socialist Revolution in
1975 land was collectivized. In the north, agricul-
ture became organized in cooperatives. Land was
jointly cultivated by brigades of farmers. In the
south, collectivization was not completed due to
farmer￿ s resistance. Consequently, in this part of
the country agriculture was organized in collec-
tives in which inputs and outputs were managed
collectively but farmers were allowed to cultivate
land that was assigned to them.
Kerkvliet (1995) describes the conditions prior
to land decollectivization. Accordingly, discontent
with the collective organization of agriculture was
widespread among peasants. They refused to pay
quotas, quit their ￿elds and circumvented the
current collective system through informal trans-
actions. Consequently the state gave more rights
over land to the communes.
The transition of Vietnam from a socialist to a
market economy started with the Doi Moi (ren-
ovation) program in 1986. Reforms of the agri-
cultural sector followed in 1988. Although land
remained property of the state, cooperative and
collective farmers were granted individual long-
term-use rights over land as a consequence of a
land law that was passed in this year. However,
contractual transfers of land-use rights were not
allowed by law (although informal exchanges did
happen).
The enactment of the land law by Vietnam￿ s
National assembly in 1987 recognized the land-use
rights of individual households. Depending in the
number of family members or the labor capacity
of the household land was allocated for a period
of three to 15 years. However, according to 1987
land law land-use rights were not transferable
and could not be used as collateral for credit.
In addition, the reform did not provide rules for
the settlement of land disputes. As a consequence,
another land law was passed in 1993. It allowed
for the allocation of land for 20 years (annual
crops) to 50 years (perennial crops) and tenure can
be renewed upon expiry. It introduced land-use
certi￿cates (LUCs) allowing for buying, selling,
exchanging, leasing, inheriting and mortgaging of
land. The intention of the law was to promote
e¢ ciency through the creation of land markets
(Haque and Montesi, 1996).
Feder (1988) states that there are at least three
channels between land tenure and agricultural ef-
￿ciency: Firstly, land titles strengthen the prop-
erty rights of farmers and therefore increases the
incentive for agricultural investment. In a more
general context, de Soto (2002) makes the point
that the formalization of rights to property such
as land and housing will increase the returns to
capital. Indeed, the allocation of LUCs is found
to be related to the allocation of land between
annual crops and multiyear industrial and fruit
crops, which typically yield returns only after a
few years. Land reforms led to statistically signif-
icant increases in the proportion of the total cul-
tivated area with multiyear crops (such as co⁄ee,
tea, rubber, black pepper, cashews, citrus fruits,
pineapples, bananas and mangos. Although the
e⁄ect is not large in magnitude (Do and Iyer,
2008). However, considering the proportion of an-
nual land irrigated, fertilizer usage and labor in-
puts, Do and Iyer (2003) do not ￿nd statistically
signi￿cant increases in investment and e⁄ort.
Secondly, the issuance of land titles induces the
creation of land markets through which land can
be transferred to the most e¢ cient producer. At
the province level the participation of households
in land transactions and rentals is found to in-
crease between 1993 and 1997. However, this in-
crease is not statistically related to LUC issuance.
Further, Gini coe¢ cients for land distributions
and the proportion of landless decreased rather
than increased during this period (Do and Iyer,
2008). Analyzing the same data for the same time
period, Deininger and Jin (2008) ￿nd that rental
and sales markets tend to increase productivity
of land use by transferring land to producers withTable 1. Household change of LUC status by year
Year LUC was obtained Total in 2004
2004 2003 2002 2001 2000 1999 1998 1997 1996 1995 1994 1993 LUC=1 LUC=0
N 97 305 330 407 533 533 548 402 504 427 422 450 4958 1845
% 1.43 4.48 4.85 5.98 7.83 7.83 8.06 5.91 7.41 6.28 6.2 6.61 72.88 27.12
By region:
Coast
N 10 19 16 31 39 21 40 17 32 26 21 13 285 150
% 2.30 4,37 3.68 7.13 8.97 4.83 9.20 3.91 7.36 5.98 4.83 2.99 65.52 34.48
Delta
N 52 154 159 165 232 227 238 202 263 231 263 261 2447 1002
% 1.51 4.47 4.61 4.78 6.73 6.58 6.90 5.86 7.63 6.70 7.63 7.57 70.95 29.05
Midlands
N 9 18 32 31 28 42 31 45 28 22 17 49 352 112
% 1.94 3.88 6.90 6.68 6.03 9.05 6.68 9.70 6.03 4.74 3.66 10.56 75.86 24.14
Low Mountains
N 12 47 48 54 85 93 108 61 95 72 64 81 820 218
% 1.16 4.53 4.62 5.20 8.19 8.96 10.40 5.88 9.15 6.94 6.17 7.80 79.00 21.00
Mountains
N 12 51 60 109 129 117 114 61 79 59 51 33 875 265
% 1.05 4.47 5.26 9.56 11.32 10.26 10.00 5.35 6.93 5.18 4.47 2.89 76.75 23.25
Note: Change of LUC status of sample households by region and year. N denotes the number and % the percentage
share of households with positive LUC status
higher levels of ability. In addition, rental markets
become increasingly important for the poor￿ s ac-
cess to land as the non-farm economy develops.
Ravillion and de Walle (2008a) analyze the rising
landlessness among rural Vietnamese occurring in
the wake of the relatively equitable allocation of
LUCs and the introduction of a land market. They
reject the idea that landlessness has increased
poverty among the rural poor.
And, thirdly, land certi￿cates can serve as collat-
eral for the loan applications in the formal credit
market. It is this particular link between land
reform and the credit sector we are interested in.
It will be detailed in section 1.3. Before, the allo-
cation procedure for LUCs is described in detail.
1.2 The allocation procedure for land-use certi￿-
cates
The allocation process was administered by the
General Department of Land Administration (GD-
LA) which placed cadastral units (belonging to
the People￿ s committee), in correspondence to
the administrative structure of Vietnam, on the
national, provincial and district level and one
land o¢ cer at the commune level. With respect
to the land allocation, the GDLA was given the
task to, ￿rstly, prepare land legislation and land
policies for approval by decision makers, secondly,
establish a cadastral system including cadastral
mapping, land register, land record and land-use
certi￿cates issuance and, thirdly, the solving of
land disputes (Vo, 1997).
At the commune level, households have to apply
for LUCs through the land o¢ cer of the People￿ s
Committee. According to Do and Iyer (2003),
households have to meet certain criteria to be
decided as eligible by the land registration com-
mittee: Firstly, land transactions must have been
registered and based on a legal contract and a
transfer tax must have been paid. Secondly, all
inherited land must have been laid out in an inher-
itance letter. Thirdly, legal documents must prove
claim to land. Fourthly, all land taxes in the past
were paid. Fifthly, all cadastral and ownership
disputes must be solved.
Table 1 presents the allocation of LUCs to the
sample households for the years since the issuance
was o¢ cially initiated. It can be seen that between
1.4 and 8.1 percent of the households received
LUCs during the years in the period of interest.
In 2004, 72.8 percent of the households possessed
LUCs while 27.2 percent did not. In total, we have
6803 households in the sample - all of which are
classi￿ed as rural in the VHLSS 2004. Disaggre-
gating the LUC allocation by region we ￿nd that
households in low mountains and mountains have
the highest share of sample households with pos-
itive LUC status (respectively 79 and 76.75 per-
cent), followed by midlands and the Mekong Delta
(75.86 and 70.95 percent). The lowest share of
households with positive LUC status is in coastal
regions (65.52 percent). These ￿gures imply that
no region is lagging behind in the certi￿cation
program. This result will be con￿rmed in the
empirical analysis below.
However, the registration did not proceed without
complications. Sikor (2006) shows in an ethno-
graphic study of an ethnic minority village in
Northwest Vietnam (using data from 1998) that
villagers opposed the land registration process for
LUCs as it con￿ icted with the multiple layer prop-
erty to land system in place. Haque and Montesi
(1996) ￿nd a number of additional reasons whythe LUC issuance had only a slow progress. Ac-
cordingly, there was a lack of ￿nancial support for
carrying out the land measurement and mapping,
undertrained cadres missing interest and enthu-
siasm as well as supervision. As a consequence,
LUC issuance progressed at a slow pace.
1.3 Land-use certi￿cates in the rural credit market
According to Conning and Udry (2007), there are
two types of credit markets in developing coun-
tries. The ￿rst of which is highly fragmented. For-
mal lenders have incomplete information on their
potential borrowers. In these markets, households
without collateral have hardly any access to for-
mal credit markets. Moral hazard and adverse se-
lection in credit markets paired with enforcement
and screening problems might actually induce a
zero-supply of credit. In this setting credit supply
for the poor reduces to informal sources such as
moneylender charging high interest or networks of
family and friends that charge low or no interest
at all but have little in excess for lending.
Quite a number of governments have recognized
credit rationing towards the rural poor to be a
hindrance to development. Hence, the second type
of rural credit markets in existence is character-
ized by government interventions. Typically, mar-
ket failures were addressed by designing special
credit programs or policy-oriented credit institu-
tions serving the poor.
In Vietnam the formal credit sector in rural areas
is dominated by two government banks: The Viet-
nam Bank for Agriculture and Rural Development
(VBARD) and, to a lesser extend, the Vietnam
Bank for Social Policy (VBSP).
These banks o⁄er loans at varying terms. The
VBARD o⁄ers individual loans to borrowers.
With the exception of small loans, the VBARD
demands collateral for all individual loans (just as
commercial banks). It serves both the poor and
the better-o⁄. VBARD branches are located in
every district in across Vietnam.
As opposed, the VBSP has a strict poverty fo-
cus. It collaborates with mass-based organizations
such as the Vietnam Women￿ s Union or the Viet-
nam Farmer￿ s Union to reach out to the commune
level. It provides loans based on group lending
schemes.
Despite these credit institutions, the informal sec-
tor in Vietnam vividly coexists with the formal
sector. Moneylender, interlinked credit transac-
tions between seller and trader as well as networks
of family and friends are still an important source
of credit.
However, the share of informal credit has been
steadily declining over the last two decades. We
argue that the issuance of LUCs added to the
formalization of household credit. It served as
collateral and helped asset-poor households gain
access to formal credit sources.
Empirical studies from other countries do not
provide clear evidence on the land reform-credit
sector channel. Analyzing the credit supply re-
sponse in Thailand, Feder and Feeny (1991) ￿nd
a strong e⁄ect. Siamwalla (1990) ￿nds similar
evidence for the Thai case. However, Pender and
Kerr (1999), Carter and Olinto (2003), Boucher
et al. (2005) and Torero and Field (2005) do not
￿nd such an e⁄ect for respectively India, Paraguay
and Honduras, Nicaragua and Bolivia. Using data
from 1992/93 and 1997 and drawing on LTUs
rather than LUCs, Do and Iyer (2003, 2008) do
not ￿nd that the land law improved access to
credit in Vietnam, neither in an increase in the
proportion of loans from formal sources, nor in
the amount borrowed, nor in the proportion of
credit taken with collateral. However, they con-
clude their study, quite interestingly, stating that
they "...cannot rule out the possibility that the
reform might lead to signi￿cant changes in the
functioning [...] of the credit markets over time,
thereby allowing households to capture the full
bene￿ts of formal land titles" (Do and Iyer, 2008:
570). This is exactly what we hypothesize drawing
on more recent VHLSS data.
According to Conning and Udry (2007), there
is a threefold explanation for the absence of an
e⁄ect of increased tenure security on formal credit:
Firstly, formal institutions are underdeveloped
and do not advance into rural areas for a lack of
pro￿tability. Secondly, banks did not foreclose on
land due to legal restrictions or the lack of use for
foreclosed land. Thirdly, legal titling had a minor
e⁄ect because customary tenure systems already
provided su¢ cient security.
2. CONCEPTUAL FRAMEWORK
Section 2.1 describes the treatment group ad-
justed covariates matrix , the propensity score and
how they relate to the causal e⁄ect of interest.
Section 2.2 and 2.3 detail the population model,
the estimation procedure and the identifying as-
sumptions. It also describes the inference of the
estimation procedure. Section 2.4 describes the
data, the covariate structure and presents some
descriptive statistics.2.1 The treatment group adjusted covariates matrix,
the propensity score and the causal e⁄ect of
interest
It is the causal relationship between the LUC
status and household borrowing outcomes in T
(in this case the year 2004) this article wants to
evaluate. The identi￿cation of this relationship
depends on the causal interplay of borrowing
outcomes, the land use certi￿cate status and a
set of covariates that explain the LUC status
in terms of the household speci￿c point in time
when LUCs were received. Throughout the text,
matrices are denoted in upper-case and vectors
in lower-case characters. We attempt to estimate
causal relationships for the ￿rst three variables
de￿ned in this section.
De￿nition 1. Let yT be a vector of dimension
(n ￿ 1) where element i captures the particular
borrowing outcome for households i = 1:::n in T.
Concerning yT, we make the stable unit treatment
value assumption (Rubin, 1980) stating that the
treatment of a particular household a⁄ects only
the borrowing outcome of this household, that is
households do not compete for resources and loans
will be given to all meeting the eligibility criteria
of banks. This presumes the absence of a general
equilibrium treatment e⁄ects (Heckman et al.,
1998). Consequently, the treatment e⁄ect of the
policy intervention does neither depend on other
households treated nor on the market interactions
between treated and untreated. That is, the e⁄ect
on LUCs on borrowing outcomes to be estimated
is invariant to the number of borrowing and non-
borrowing households in the economy. Below, we
show in more why the relationship we want to
estimate is rather partial than general equilibrium
in nature (see section 3.3).
Furthermore, t￿ denotes the number of years since
LUC issuance was initiated and ￿ = 0:::t￿ the
household speci￿c number of years since a LUC
was obtained, where ￿ = 0 means that households
did not receive a LUC until T. Then the treatment
and control group for the binary treatment is
formed according to the following rule:
De￿nition 2.
ciT = f
c1;iT = 1 for ￿ > 0
c0;iT = 0 for ￿ = 0 (1)
where ciT is a (n￿1) vector where 0 and 1 denote
the LUC status of a particular household. Accord-
ingly, c1i;T = 1 denotes the household speci￿c
possession of a LUC in T for at least one plot
and c0;iT = 0 denotes the absence of LUC pos-
sessions of households in T. For the identi￿cation
of the causal e⁄ect of cT on yT we assume that
borrowing outcomes in 2004 would not have varied
systematically between households in the absence
of the land certi￿cation.
Let XT be a matrix of dimension (n ￿ k), where
covariates j = 1:::k are presumed to be system-
atically related to the issuance of LUCs to house-
holds in T. However, given that households with a
positive LUC status received certi￿cates in T ￿￿,
that is a household speci￿c point in time, we also
introduce a treatment group adjusted matrix with
covariates:
De￿nition 3. Let XT￿￿ be a matrix of dimension
(n￿k) where each covariate j = 1:::k for household
i is expressed in terms of the household speci￿c
point in time T ￿ ￿ when LUCs were received.
These three de￿nitions describe the variables for
which we attempt to estimate causal e⁄ects. If
LUC allocation was randomized across the pop-
ulation, causal e⁄ects were rather trivial to esti-
mate. In this case all households had the same
probability of LUC issuance and cT were statisti-
cally independent of yT.
However, in the context of land certi￿cation it
is hard to argue that cT is truly randomized
across the population. As demonstrated above,
households had to put substantial e⁄ort into the
land registration procedure. Therefore, they (at
least) partly determine whether they obtain land
certi￿cation. The decision to get involved in the
administrative processes required for certi￿cation
might be related to its bene￿ts (such as improved
access to formal credit). Consequently, cT and yT
are statistically dependent due to a self-selection
of households into LUC possession.
Given our presumption that yT depends on cT
and cT depends on XT￿￿ and that cT and yT are
statistically dependent, the conditional observed
borrowing outcome of the households must consist
of both a yet unobserved but true average con-
ditional borrowing outcome of the treated and a
selection bias stemming from the nonrandom LUC
allocation. For the binary treatment case this is
expressed as follows:
E(YTjcT = 1;XT￿￿)￿ (2)
E(YTjcT = 0;XT￿￿) =
E(Y1;T ￿ Y0;TjcT = 1;XT￿￿)+
E(Y0jcT = 1;XT￿￿) ￿ E(Y0jcT = 0;XT￿￿)
where E(Y1;T ￿ Y0;TjcT = 1;XT￿￿) denotes the
true causal e⁄ect, also called the average treat-
ment e⁄ect of the treated (from now on loosely
denoted as average treatment e⁄ect or ATE) and
E(Y0jcT = 1;XT￿￿) ￿ E(Y0jcT = 0;XT￿￿) de-notes the selection bias. The observed conditional
borrowing outcome does only equal the true un-
observed conditional borrowing outcome of the
treated if the selection bias vanishes.
Typically, the e⁄ect of sample selection is nonzero
in observational data and biases the estimation
of a causal relationship between cT or ￿ and
yT. Drawing on the propensity score (Rosenbaum
and Rubin, 1983) we counter self-selection in the
binary treatment case.
The propensity score assigns a probability of
treatment based on pretreatment variables to each
household. Thus controlling for the propensity
score corrects for di⁄erences in pretreatment prob-
ability assignments due to the nonrandom treat-
ment allocation. Put di⁄erently, conditional on
the propensity score all treatments are allocated
with equal probability and cT and yT can there-
fore be considered as statistically independent.
With respect to the decomposition of the observed
conditional average borrowing outcome we de￿ne
the propensity score.
De￿nition 4. Let the propensity score 0 <
p(XT￿￿) < 1 be a variable controlling for the sys-
tematic pretreatment di⁄erences between treat-
ment and control group in XT￿￿ in observational
data for the binary treatment case.
Identi￿cation in propensity score models depends
crucially on a selection on observables type of
assumption: Conditional on XT￿￿, cT is mean
independent of outcomes in yT. If LUC allocation
is a function of omitted observables or unobserv-
ables the estimated certi￿cation e⁄ect is biased.
However, the certi￿cation program cT may de-
pend on omitted covariates as long as they are
independent of and uncorrelated with XT￿￿;y0;T
and y1;T. By theorem 3 of Rosenbaum and Rubin
(1983) the selection-on-observables covariates can
also be represented as the propensity score being
a scalar function of XT￿￿. Thus,
y0;T;y1;T ? cTjp(XT￿￿) (3)
where y1;T is the borrowing outcome of households
in possession of land-use certi￿cates and y0;T the
borrowing outcome for households without certi￿-
cates in T. If treatment assignment is strongly
ignorable given XT￿￿, it is strongly ingnorable
given any propensity score.
Given the de￿ned relationship in (2) and the
assumption in (3) it follows for the selection bias
in the binary treatment case that
E[y0;TjcT = 1;p(XT￿￿)]￿ (4)
E[y0;TjcT = 0;p(XT￿￿)] =
E[y0;Tjp(XT￿￿)] ￿ E[(y0;Tjp(XT￿￿)] = 0
Conditional on p(XT￿￿) this implies for (2) that
E[yTjcT = 1;p(XT￿￿)]￿ (5)
E[yTjcT = 0;p(XT￿￿)]
= E[y1;T ￿ y0;TjcT = 1;p(XT￿￿)] =
= E[y1;T ￿ y0;Tjp(XT￿￿)] = ATE
denotes the average treatment e⁄ect conditional
on the propensity score of the treatment group
adjusted covariates XT￿￿. Put di⁄erently, condi-
tional on the propensity score the average treat-
ment e⁄ect can be identi￿ed in the model. The
ATE indicates the expected e⁄ect of land cer-
ti￿cates issued in T ￿ ￿ on borrowing in T for
a household that is randomly drawn from the
population. As we can never observe both bor-
rowing outcomes for a particular household i, we
attempt to identify the ATE parametrically in
a counterfactual framework. Section 2.2 presents
the basic model.
2.2 Population model
The observed borrowing outcome for the binary
treatment case is
yT = y0
0;T(i ￿ cT) + y0
1;TcT (6)
where y0;T, y1;T and cT are de￿ned as above and
i is in identity vector of dimension n.
Proposition 5. Given E[uTjcT;p(XT￿￿)] = 0, the
ATE can be consistently estimated from the fol-
lowing population model
yT = a0 + cTa1 + p(XT￿￿)a2 + uT (7)
where y, cT and XT￿￿ are de￿ned as above and uT
is a (n￿1) vector with errors and a0, a1 and a2 are
the coe¢ cients to be estimated (see Wooldridge,
2004, for a derivation of this model starting from
the ignorability of treatment assumption).
PROOF. Let E(y1;TjcT = 1) and E(y0;TjcT =
1) respectively denote the conditional borrowing
outcome of the treated and the counterfactual
conditional borrowing outcome of the treated.
Then
u1;T = y1;T ￿ E(y1;TjcT = 1) (8)
u0;T = y0;T ￿ E(y0;TjcT = 1) (9)denote the population error of the conditional
borrowing outcomes of the treated and its coun-
terfactual. Solving (8) and (9) for y0;T and y1;T
and plugging into (6) yields after rearranging:
yT = a0 + c
0
Ta1 + eT (10)
where E(a0





Tu1;T is correlated with the treatment and coun-
terfactual error term. However, including the
propensity score in the regression solves this prob-
lem. Due to the propensity score the conditional
distribution of the errors of treated and untreated
are the same (Dawid, 1979). 1 This implies for this
setting that the conditional error distribution of
the treated in both the factual and counterfactual
outcome must be alike conditional on the propen-
sity score. It follows that:

















(XT￿￿)￿2 + uT (12)
where ￿0 = E[y0;TjcT = 1;p(XT￿￿)] and
￿1 = [E(y1;TjcT = 1;p(XT￿￿)] ￿ E[y0;TjcT =
1;p(XT￿￿)]. And, by the assumption in (3) and
equation (5), ￿0 = E[y0;Tjp(XT￿￿)] and ￿1 =
E[y1;T ￿ y0;Tjp(XT￿￿)] = ATE. ￿
2.3 Estimation procedure, self-selection and iden-
tifying assumptions
This section describes the estimation procedure
and the identifying assumptions. Given the basic
model, the population is described by yT, cT and
XT￿￿. We will estimate the ATE through a two
least-squares regressions. Firstly, we estimate the
probability of certi￿cation conditional on covari-
ates XT￿￿ through a linear probability model
(LPM):
cT = XT￿￿￿ + v (13)
where the conditional variance of the error is given




T￿￿(i￿XT￿￿￿) and ￿ is a
vector of slope coe¢ cients we assume to be stable
1 In the original formulation p(XT￿￿) is called a balancing
score. Rosenbaum and Rubin (1983) show that the propen-
sity score is the coarsest balancing score.
over T ￿￿. The propensity score is estimated from
the corresponding regression ￿t:
b p(XT￿￿) = b p(cT = 1jXT￿￿) = XT￿￿b ￿ (14)
It is consistently estimated if cT and v are uncor-
related.
Secondly, we draw on b p(XT￿￿) to estimate the
ATE through a second least-squares regression:
c yT = c ￿0 + cT c ￿1 + b p(XT￿￿)c ￿2 (15)
Before we discuss the necessary assumptions for
the identi￿cation of a causal average treatment
e⁄ect, we ￿rst point out which assumption we do
not have to make due to the rather unusual ap-
proach of estimating the propensity score through
a LPM.
The point estimate on ￿1 from (15) with p(XT￿￿)
estimated from a LPM can identically be esti-
mated from regressing yT on cT, XT￿￿ and a con-
stant (Wooldridge, 2002: 619). Technically speak-
ing, the estimated ATE from the two least-squares
regressions is identical to the ATE estimated in
a single least-squares regression where b p(XT￿￿)
is replaced by XT￿￿. All covariates in XT￿￿ are
allowed to correlate with both yT and cT although
the selection-on-observables is made with respect
to the objectives to explain the sample variation
in certi￿cation and not the borrowing outcomes).
Therefore, as opposed to instrumental variable
approaches with single or multiple instruments,
we neither have to assume that our single instru-
ment correlates with endogenous treatment but
not the outcome nor the we have to make the
respective exclusion restriction that at least on of
the multiple instrument correlates with endoge-
nous treatment but not the outcome of interest
to tackle the self-selection problem. Consequently,
no cumbrous search for suitable instrumental vari-
ables, is required for identi￿cation.
As an interesting feature of the LPM propensity
score approach, regressing yT on cT, b p(XT￿￿)
and a constant yields the identical ATE then
regressing yT on cT, Xs
T￿￿ and a constant where
Xs
T￿￿ is any subset from Xs
T￿￿ used to estimate
the propensity score. Given the identi￿cation of
the two regressions it is thus possible to estimate
the e⁄ect of a particular covariate xj;T￿￿ on both
yT and cT as the propensity score in the second
regression nets out the e⁄ect of xj;T￿￿ on cT in the
￿rst regression while the ATE remains constant
across variations of XT￿￿. This e⁄ect is shown in
tables 4-7 and further detailed below.
In addition to the aforementioned property of the
propensity score, conditioning (15) on b p(XT￿￿)rather than XT￿￿ also allows for a more con-
servative inference on the treatment e⁄ect as the
inclusion of more covariates into XT￿￿ would au-
tomatically reduce the standard error of the treat-
ment e⁄ect. Including more covariates reduces the
residual variance which decreases the standard
errors of the regression estimate (an e⁄ect that
can also be observed in tables 4-7).
However, we also want to point out that we have
to rely on some rather strong assumptions for
the parametric identi￿cation of the ATE in this
framework. For the second regression, we have to
rely on three assumptions in particular. Firstly,
borrowing outcomes between households would
not systematically di⁄er in the absence of a certi-
￿cation program. Secondly, land certi￿cation had
no e⁄ect on household borrowing outcomes other
than the change in household￿ s LUC status (see
section 3.3). Thirdly, the propensity score needs
to be consistently estimated to account for di⁄er-
ences in pretreatment certi￿cation probabilities
Concerning evaluation issues in development,
propensity scores are used to control for self-
selection by, for instances, Du￿ o (2000) to esti-
mate the impact of a large schooling program
on wages in Indonesia, Elbadawi (1992) to eval-
uate the impact of the World Bank adjustment
lending program on the economic performance of
participating Sub-saharan countries and Torero
and Field (2005) to evaluate the impact of the
Peruvian rural land titling program on investment
behavior, land trade and access to formal credit
markets. The use of the propensity score as control
function is not uncommon in models with linear
speci￿cations (see Heckman and Hotz, 1989, for a
review of control function estimators with linear
speci￿cations), however, its estimation through
a LPM certainly is. The main disadvantage of
assuming a linear rather than a non-linear func-
tional form does not a priori rule out certi￿cation
outcomes to happen with certainty, b p(XT￿￿) = 1
or b p(XT￿￿) = 0, nor can we exclude that values
of b p(XT￿￿) lie outside the unit interval.
Further, the selection-on-observables assumption
requires for identi￿cation that no observables are
omitted and that unobservables neither correlate
with y0;T, y1;T and XT￿￿. Endogeneity concerns
in the estimation of (13) are discussed in more
detail in section 3.3.
2.3.1. Consistency and attenuation bias This
section brie￿ y states the conditions under which
(13) and (15) are consistently estimated. The de-
sign of the estimation procedure predominantly
aims at solving the self-selection into LUC status.
This section pays special attention to the atten-
uation bias which necessitates the employment of
the treatment group adjusted covariates matrix in
(13). It also describes the condition under which
the estimation procedure is consistent. Further,
the inference procedure on the two regressions is
described.
In the absence of consistency an estimator is as-
ymptotically biased and does not converge to the
true population value in probability. Inconsistency
thus renders regression results meaningless. The
treatment and control group design necessitates to
reshape XT into XT￿￿ to avoid that XT correlates
with the error term via a measurement error and
thus makes the estimation inconsistent.
Proposition 6. Given the treatment and control
group design the estimator for ￿ in (13) will be
attenuated towards 0 if changes in X since the




na￿ {ve + vna￿ {ve (16)
be the naive estimator from which ￿
na￿ {ve is esti-






true relationship is given by (13).
Then the na￿ve estimator is estimated with error
consisting of the di⁄erence between the matrix X
observed in T, XT, and the treatment and control
group adjusted matrix X in T ￿ ￿, XT￿￿:
XT ￿ XT￿￿ = ￿XT + ￿XT￿1 + :::￿XT￿￿ (17)
Solving (17) for XT and plugging it into the











where ￿X = ￿XT + ￿XT￿1 + :::￿XT￿￿ is a
shorthand for the measurement error. We assume
Cov(￿X;XT￿￿) = 0. Plugging in the true re-
lationship in for cT and taking probability lim-






plimb ￿ = [￿XT￿￿ + ￿￿X]￿1￿XT￿￿￿ (19)
￿
This is a classical attenuation bias. The higher the
correlation amongst the unaccounted changes in
X, ￿X, the more the estimator of b ￿
na￿ {ve
is atten-
uated towards zero. This bias causes the estimatorto be inconsistent unless all changes in X are ran-
dom and add up to zero in expectations. However,
it is hard to argue for the absence of, for instance,
serial correlation in covariates such as the literacy
of household members or o⁄-farm employment op-
portunities. Hence, the error una￿ {ve
T will not con-
verge to zero as n goes to in￿nity for unaccounted
changes in X. Under the Demoivre-Laplace the-
orem the asymptotic variance-covariance matrix
of the estimator of (13) is positive-semide￿nite
and u is
p
N-asymptotically normal. The con-
ditions for the consistent estimation of (15) are
more standard. If the estimate for the propensity
score is consistent, then the parametric estimate




2.3.2. Inference Estimating the appropriate co-
variance matrix for (13) is complicated in a
twofold-way. Firstly, the variance of the LPM in
(13) is inherently heteroscedastic. Secondly, the
numbering of households i = 1:::n is not random
due to the VHLSS 2004 household data collec-
tion design. That is, the intracommune correlation
of errors is likely to be nonzero. For (13) we
tackle these problems by drawing on a generalized
White-robust covariance matrix to account for
both clustering at the commune level and het-








where ￿g is degrees of freedom adjusted and
captures the variances and covariances of the
household within clustered communes. Given that
the number of commune clusters gets large, the
estimator of ￿LPM is consistent given any intra-
cluster correlation structure. The standard errors
for the k explanatory variables are the square root
of the diagonal elements.
Estimating the appropriate standard errors for the
second stage of the estimation procedure raises a
di⁄erent issue. In particular, we rely on a gen-
erated regressor (Pagan, 1984), b p(XT￿￿), for a
consistent estimation of (15). Normal standard
errors (and other test statistics) ignore the sample
variation of b ￿ which has no e⁄ect on the limiting
distribution only if ￿2 = 0 holds in (8). In the
ATE estimation, we adjust for the variability of b ￿
in (15) using the delta-method in all cases where
￿2 6= 0 using
￿ = D(￿)V D(￿
0) (21)
where V denotes the asymptotic covariance ma-
trix of (15) and D(￿) captures the e⁄ect of the
variability of ￿ on ￿.
2.4 Data, covariate structure and some descriptive
statistics
In 1992 the World Bank conducted the Vietnam
Living Standard Measurement Survey (VLSS). In
1997, a second round of household survey data
collection took place. Then called the Vietnam
Health and Livings Standard Measurement Sur-
vey (VHLSS). Further data collections took place
in 2002, 2004, 2006 and 2008. We will focus on
the VHLSS 2004, as it collects comprehensive in-
formation on household￿ s (change in) land posses-
sions and use of land. It collects these as retrospec-
tive data with both a 1 and 10 year recall period
a little more than 10 years after the land issuance
of LUCs was initiated in Vietnam. The general
household survey questionnaire is accompanied by
a community questionnaire that gathers informa-
tion based on interviews with local leaders (for in-
stance, the chairman or deputy of the local CPC).
We will also draw on this data for our empirical
analysis. It seems to be a heroic undertaking to
￿nd e⁄ects that a⁄ected the decision to obtain
land certi￿cates for one or more plots between
1993 and 2004 based on a 2004 cross section.
However, we do not expect a large recall error to
be present in the data. Evaluating retrospective
data for the same respondents in Malaysian house-
holds 12 years apart, Smith and Thomas (2003)
￿nd that respondents remember salient events
such as migration, marriage and job changes quite
well. We would like to argue that, for instance,
that major changes in land holdings or o⁄-farm
employment opportunities coming into existence
belong to such salient events. Further, they also
￿nd di⁄erences between socio-economic groups.
In particular, more educated people remember
events better than less educated people. If this
holds true for Vietnam, the recall bias should be
rather small as village heads typically belong to
the more educated people in the communes.
Given the absence of information LUCs on earlier
rounds of the V(H)LSS we were not able create
a baseline for di⁄erence-in-di⁄erence estimation
or other panel-based approaches for ATE estima-
tion and have to resort the described procedure
to gather empirical evidence of the impact of
LUCs on the formalization of household credit.
Even though the World Bank conducted house-
hold surveys in 1992/93 and 1997/98 and 2002
information on LUCs were not collected before the
2004 round. However, data on long-term use rights
(LTUs), the forerunner of LUCs were collected in
earlier rounds. Deininger and Yin (2008) and DoTable 2. Household and commune characteristics at ￿
Household characteristics Commune characteristics
Variables Data Mean Variables Data Mean
source (S.d.) source (S.d.)
Nearby o⁄-farm employement:
Land hhq 7184.528 Collective comq 0.0813
(13530.95) (0.2733)
One or more literate person in hh hhq 0.3912 State comq 0.1441
(0.4881) (0.3512)
Minority household hhq 0.1766 Private sector comq 0.34368
(0.3814) (0.4749)
Household member in age group 14-65: Foreign invested plant comq 0.0721
0-2 member hhq 0.6367 (0.2586)
(0.4809) Individ. business comq 0.2568
3-5 member hhq 0.3413 (0.4369)
(0.4742) Distance to:
More than 5 hhq 0.0218 Next major city (in KM) 146.434
(0.1462) (144.20)









Mekong Delta comq 0.5336
(0.4989)
Note: Descriptive statistics on household and commune characteristics. The respective data source in the VHLSS
2004 is denoted by hha (household questionnaire) and comq (commune questionnaire)
and Iyer (2008) use these in an earlier version of
there 2008 paper. Ravallion and de Walle (2008b:
120) argue that LTU is simply a term for land
allocated by communes and cannot be taken as a
proxy for LUCs. Further, it could not be pledged
as collateral. Therefore we take a di⁄erent ap-
proach.
Doing so, the treatment adjusted covariates ma-
trix takes up a crucial role in our analysis. For its
construction, we ￿rstly determine the household-
speci￿c number of years since the LUC status
changed, that is, ￿ = 0;1:::11 where ￿ = 0 denotes
the absence of LUCs in the year of data collection.
Since it is quite plausible to argue that the change
in LUC status is related to the individual-speci￿c
economic, geographic and social circumstances at
that time, we reshape the variables we believe to
be linearly related to the change in LUC status to
their values in ￿. We give two examples how we
do this.
Example 7. Presuming that the amount of land
allocated at the time LUC status changed af-
fected the household decision to apply for a LUC,
we constructed the amount of land allocated to
households i at the individual-speci￿c ￿ as the




These transactions comprise buying, biding, in-
heriting or transferring of land-use rights (land
in￿ ux) and the selling, tender expiration, acquir-
ing and giving out inheritance (land de￿ ux).
Example 8. Presuming that o⁄-farm employment
opportunities a⁄ected the household decision to
apply for LUCs we construct the existing o⁄-farm
employment opportunities at time ￿ according
to the following rule: off ￿ farmi;h;T￿￿ = 1 if
at ￿￿[0;5;10] off ￿ farmi;h = 1 and h = 1:::l
denotes the di⁄erent o⁄-farm employment oppor-
tunities. Otherwise off ￿ farmi;h;T￿￿ = 0 Table
2 presents the di⁄erent o⁄-farm employment op-
portunities available to households at ￿.
Table 2 provides some descriptive statistics on
the variables employed in regression analysis. We
take these from both the household and commune
questionnaire of the VHLSS 2004. The house-
hold characteristics considered (at the time LUC
status changed) are the land allocated, a binary
indicator indicating the presence of one or more
literate persons in households and a binary indi-
cator indicating whether the household belongs
to an ethnic minority. In addition, we consider
the demographic structure of the household with
respect of the economically most active age group
between 14 and 65. Doing so, we divide households
in three groups: 0-2 member, 3-5 member and
more than 5 member. In addition, we include a
dummy indicating the presence of one or more
children in the household at the time LUC status





Land (in 100 sqm) 0.0002***
(0.0001)








More than 5 member -0.1348***
(0.0494)
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Note: Estimation results from the least-squares regress-
ion of LUC status at the treatment group adjusted co-
variates matrix
the demography related land policy according to
which land was allocated prior to the certi￿cation
program.
Recovering the data in terms of the household-
speci￿c time the LUC status changed is not as
straightforward as for the commune data. We had
to put di⁄erent pieces of information together. For
instance, for the presence of literate persons in
the household we checked the number of literate
persons in T, checked if these persons stayed
in the household in T ￿ ￿ and ￿nally checked
whether these persons had crossed some (rather
arbitrarily) chosen age threshold (14 years of age)
at that time.
Given that household members might have left
the household between T and ￿, we include a
dummy indicating the presence of one or more
literate person rather than a count of literate
household member to increase the probability that
the content of the recovered variable holds true.
We proceeded along these lines for other house-
hold characteristics concerning the demographic
structure.
In addition to household characteristics we in-
clude a series of binary indicators capturing the
commune characteristics at the time LUC status
changed for households in their commune. These
were easy to recover as the commune question-
naire of the VHLSS 2004 includes substantial data
with a 10-year recall period. We opted to include
o⁄-farm employment opportunities in the analy-
sis. Further, we include geographic characteristics
such as the distance to the next major city (as
a measure for remoteness) and the geographic
region of the commune. These variables, however,
need not be recovered as they can be considered
as constant for the time period of interest.
3. ESTIMATION RESULTS
This section presents the estimation results. Sec-
tion 3.1 interprets the regression of household￿ s
LUC status on household and commune charac-
teristics to estimate the propensity score. Section
3.2 uses the estimated propensity score from this
regression to estimate the e⁄ects of binary treat-
ment on various borrowing aggregates. Section
3.3 discusses endogeneity concerns and conducts
a simple Hausman test. Section 3,4 tests whether
there was a quantity e⁄ect of the certi￿cation
program on borrowing outcomes.
3.1 Estimating the propensity score for LUC
status
As shown in (14), we estimate the propensity score
as a ￿tted regression line using the treatment
group adjusted covariate matrix containing house-
hold and commune characteristics. Accordingly,
the size of landholdings allocated at a household-
speci￿c point in time had a strong positive e⁄ect
on a change of LUC status. Households with more
landholdings were more likely to obtain LUCs.
The e⁄ect is economically small, but strongly sig-
ni￿cant (see table 3 for these and the following
results).
The presence of one (or more) literate person in
the household increases the probability of certi￿-Table 4. Formal borrowing outcomes (narrow aggregate)
(1) (2) (3) (4)
Mean Mean Mean Mean
(s.d.) (s.d.) (s.d.) (s.d.)
LUC 1212.4983** 1353.8552*** 1353.8552*** 1353.8552***
(342.0042) (524.8436) (523.4689) (523.2943)




Literacy of one or more member 721.0493* 731.1464*
(389.6698) (423.2668)
Minority household -2639.7431*** -2442.2399***
(310.4844) (563.1489)
0-2 member in age group 14-65 -1073.5090** -1030.4275**
(446.8254) (435.0031)
3-5 member in age group 14-65 - -
- -
More than 5 member in age group 14-65 -920.3940 -990.5553
(983.4781) (1001.5913)
























1 2044.8395*** 2616.2822*** 2201.3570*** 2266.9825**
(274.6957) (779.4054) (715.7216) (978.5401)
N 6803 6526 6526 6526
R-sqr. 0.0017 0.0018 0.0150 0.0170
F 12.5690 7.0512 11.6490 6.4353
Note: Regression of narrow borrowing aggregate on LUC status, the estimated propensity score and
two sets of household and commune characteristics
cation by 2.8 percent (with the e⁄ect being signif-
icant at the 5 percent level), while we do not ￿nd
evidence that the certi￿cation was biased against
ethnic minorities. Households with 0-2 members
in the economically most active age group between
14-65 are very likely to obtain LUCs, while those
with more than 5 members are very unlikely to
have had a change in LUC status (with respect to
the reference group of 3-5 members). The presence
of one or more children also strongly in￿ uences the
probability of certi￿cation. This corresponds with
enactment of the 1987 land law passed by the Na-
tional Assembly. Accordingly, land was allocated
considering the household demographic structure.
With respect to o⁄-farm employment opportuni-
ties only the presence of a foreign invested plant
had an e⁄ect on LUC issuance. It decreases the
probability of a change in LUC status by 7.1 Per-
cent. The e⁄ect is strongly signi￿cant at the 1 per-
cent level. The presence of agricultural collectives,
state enterprises and private sector and individual
businesses had no impact on LUC status.
It is quite interesting to note that neither the
remoteness of the commune (as measured by dis-
tance to the next major city) nor the geographic
location of the commune have an e⁄ect on the
issuance of LUCs to households. The data indi-Table 5. Formal borrowing outcomes (wide aggregate)
(1) (2) (3) (4)
Mean Mean Mean Mean
(s.d.) (s.d.) (s.d.) (s.d.)
LUC 1352.5902*** 1465.8367*** 1465.8367*** 1465.8367***
(345.7130) (528.4531) (526.9836) (526.9312)




Literacy of one or more member 694.8330* 719.9244*
(393.9600) (427.4118)
Minority household -2677.5811*** -2533.1504***
(314.5093) (566.1320)
0-2 member in age group 14-65 -1190.5808*** -1130.4644**
(458.9623) (440.6870)
3-5 member in age group 14-65 - -
- -
More than 5 member in age group 14-65 -969.4725 -1044.7976
(1004.3334) (1023.5750)
























1 2487.4512*** 2989.3390*** 2558.9644*** 2983.5039***
(276.9620) (786.1325) (723.1495) (1019.2488)
N 6803 6526 6526 6526
R-sqr. 0.0020 0.0021 0.0168 0.0185
F 15.3074 8.8074 12.9994 7.2766
Note: Regression of wide borrowing aggregate on LUC status, the estimated propensity score and
two sets of household and commune characteristics
cates that the issuance was not biased against
certain regions including the uplands where the
population share of ethnic minorities is high (with
midlands being the reference category).
This observation relates directly to the identi￿ca-
tion assumption that no unobservables spoil the
consistent estimation of (14). We can account for
the most important covariates determining the
inclusion into the certi￿cation program. But we
cannot account for the e⁄ort of loan o¢ cers ad-
ministrating LUC issuance at the commune level.
However, given that none of the regions is lag-
ging behind in the certi￿cation program, it seems
plausible to assume that this e⁄ect nets out on
average.
We do have to add two caveats concerning the
equity of the program. Elsewhere there is credible
evidence that the land reform worked against the
interest of women (see, for instance, Action Aid,
2009). The reason for the absence of evidence in
our analysis is, that our model does not account
for the intra-household allocation of LUCs.
Furthermore, throughout the 20th century na-
tional programs with the purpose of frontier for-
mation were conducted by the government toTable 6. Formal borrowing outcomes (formal loan count)
(1) (2) (3) (4)
Mean Mean Mean Mean
(s.d.) (s.d.) (s.d.) (s.d.)
LUC 0.0516** 0.0805*** 0.0805*** 0.0805***
(0.0214) (0.0179) (0.0178) (0.0178)




Literacy of one or more member 0.0440*** 0.0497***
(0.0162) (0.0163)
Minority household -0.0146 -0.0510*
(0.0208) (0.0275)
0-2 member in age group 14-65 -0.0608*** -0.0608***
(0.0176) (0.0178)
3-5 member in age group 14-65 - -
- -
More than 5 member in age group 14-65 -0.0755 -0.0769
(0.0526) (0.0528)
























1 0.5720*** 0.3088*** 0.2798*** 0.3101***
(0.0180) (0.0308) (0.0327) (0.0464)
N 6803 6526 6526 6526
R-sqr. 0.0009 0.0043 0.0225 0.0260
F 5.8143 14.1404 19.2121 10.5081
Note: Regression of wide borrowing aggregate on LUC status, the estimated propensity score and
two sets of household and commune characteristics
strengthen settlements in the northern and central
uplands.
Migrants from the lowlands and deltas rivaled
with the local minorities who had lived in the
uplands long before for scarce land. This fueled
con￿ icts between the settling Kinhs and local
minorities and resulted in a series of clashes, for
instance in Dak Lak and other upland provinces,
that continued until recently (see Hardy, 2005).
We do not ￿nd evidence that ethnic minorities
are deprived in LUC issuance. However, the used
data does not include information on the natural
conditions of the plots (such as sloping etc.) We do
not account for the quality of the land for which
LUCs were issued. We now turn to the estimation
of average treatment e⁄ects.
3.2 Estimating ATEs for borrowing measures
This section aims to estimate the average treat-
ment e⁄ect as the di⁄erence in borrowing out-
comes between treatment and control group for
binary treatment. We compare the treatment ef-
fect across various borrowing measures. The ATE
estimated for four di⁄erent borrowing measuresTable 7. Informal borrowing outcomes (informal loan count)
(1) (2) (3) (4)
Mean Mean Mean Mean
(s.d.) (s.d.) (s.d.) (s.d.)
LUC -0.0370** -0.0555*** -0.0555*** -0.0555***
(0.0146) (0.0165) (0.0165) (0.0164)




Literacy of one or more member 0.0014 0.0043
(0.0134) (0.0135)
Minority household 0.0023 -0.0517*
(0.0187) (0.0268)
0-2 member in age group 14-65 0.0156 0.0164
(0.0146) (0.0146)
3-5 member in age group 14-65 - -
- -
More than 5 member in age group 14-65 -0.0491 -0.0514
(0.0423) (0.0423)
























0.2515*** 0.1917*** 0.1921*** 0.2064***
(0.0127) (0.0260) (0.0272) (0.0376)
N 6803 6526 6526 6526
R-sqr. 0.0011 0.0024 0.0084 0.0127
F 6.4161 6.8899 8.1370 4.6749
Note: Regression of wide borrowing aggregate on LUC status, the estimated propensity score and
two sets of household and commune characteristics
with respectively four regressions speci￿cations.
It is estimated as in (15).
Table 4 to 7 contain the results for respectively,
the narrow and wide borrowing aggregate as well
as the formal and informal loan count. Across all
tables, the ￿rst column contains the result from
regressing the borrowing measure on the binary
LUC indicator, while the second columns also in-
cludes the propensity score. The third and fourth
column additionally include the full set of house-
hold characteristics and commune characteristics.
The narrow aggregate for formal borrowing con-
sists of the sum of households borrowing from
VBARD and private banks. For the regression of
narrow borrowing aggregate on the binary LUC
status the propensity score (and household and
commune characteristics) and a constant we ￿nd
that a positive LUC increases formal borrowing
by roughly 1.35m Dong on average (see table 4).
The e⁄ect is signi￿cant at the 1 percent level.
In addition to VBARD and private banks, the
wide borrowing aggregate includes the VBSP,
the PCF and some semi-formal ￿nancial institu-
tions. Regressing it on LUCs, the propensity score
(household and commune characteristics) and a




Coast -0.0396 -20.3162** -
(0.0358) (9.7817) -
Delta 0.0104 -16.6909** -
(0.0282) (6.6092) -
Midlands - - -
- - -
Low Mountains -0.0196 23.0682*** -
(0.0299) (8.9116) -
Mountains -0.0371 71.6166*** -
(0.0381) (18.3036) -
Predicted residual - - 0.0004
- - (0.0004)
Note: Selected results from the regression-based
Hausman-test
treatment group exceeds that of the control group
by roughly 1.46m Dong on average (see table 5 for
the following results).
We employ two additional measures for household
borrowing and simply make an integer count of
the number of loans from respectively formal and
informal sources. Table 7 and 8 present the least-
squares results for respectively the formal and
informal loan count. We opted to estimate this
model also in a simple least-squares framework
rather than, for instance, a maximum likelihood
count data estimation procedure. According to
Cameron and Trivedi (1998: 89), the estimation
results are qualitatively similar to exponential
mean estimators as the choice of the mean func-
tion only in￿ uences the scaling of the parameters.
They recommend the use of least-squares if endo-
geneity (such as from self-selection) is the main
concern of the empirical analysis.
Under our basic hypothesis, the LUC status
should have an e⁄ect on the number of loans
taken from formal sources, while the absence of
LUCs should increase the number of loans taken
from informal sources. In deed, we ￿nd that a
positive LUC status increases the probability of
taking another loan from formal sources by 8.1
percent (signi￿cant at the 1 percent level), while
the absence of a positive LUC status increases the
probability of taking another informal loan by 5.6
percent (also signi￿cant at the 1 percent level).
As mentioned before, the LPM propensity score
has an interesting feature of allowing all selection-
on-observables covariates to be correlated with
both household certi￿cation and borrowing out-
comes. Although the covariates are selected such
as to explain LUC status we do not need to ￿nd
single or multiple instruments exclusively corre-
lating with the endogenous treatment but not
the borrowing outcomes. Some of these covari-
ates bear also interesting interpretations for credit
market outcomes of households (although they are
set in terms of the household-speci￿c time LUC
status changed and not in terms of 2004 for which
borrowing outcomes are estimated. In particular,
the result for ethnic minority household is worth
mentioning. We did not ￿nd any evidence of a bias
against ethnic minorities in the certi￿cation pro-
gram. However, we ￿nd that minority households
borrow signi￿cantly less in formal credit markets
in terms of the narrow and wide borrowing aggre-
gate. In both cases the e⁄ect is signi￿cant at the
1 percent level.
Literacy is found to be another important de-
terminant for formal borrowing as much as the
change in LUC status. And informal borrowing
is signi￿cantly more common in the more remote
mountainous regions.
It should be noted that the adjusted R-squared
statistic is small across all variations of the es-
timated model. This is a result of the crucial
selection-on-observables assumption we make and
the proposed estimation procedure. Observables
were selected into the model such that condi-
tional on the observables (or the propensity score
thereof) the certi￿cation procedure is independent
of the borrowing outcomes. Although we do not
need to impose an exclusion restriction on one or
more observables with respect to their correlation
with borrowing outcomes, they are primarily se-
lected to explain the variation in the certi￿cation
program and not the borrowing measures. Conse-
quently, the adjusted R-squared is low. However,
this has absolutely no consequence for the consis-
tency of the estimation procedure.
3.3 Endogeneity concerns
The exogeneity of the selected covariates is cru-
cial for the consistent estimation of the propen-
sity score. The employed household and commune
characteristics are fairly save to be considered
exogenous - with the exception of land holdings at
the household-speci￿c point in time LUC status
changed. Expecting the certi￿cation program to
start in their communes, some households might
have attempted to change plots (because of vary-
ing plot quality) or the amount of land allocated
to them.
Therefore we test for the exogeneity of land at
the household-speci￿c point in time the LUC
status changed by a simple regression-based test
(Hausman, 1978). Doing so, we regress land on all
other selected covariates in (15) and save the pre-
dicted residual. In a second regression we regress
the binary LUC status on land and the selected
covariates excluding the regional dummies. The
basic idea is that regional dummies do not cor-
relate with the household￿ s LUC status due toTable 9. Borrowing outcomes by region
Coast Delta Midlands Mountains Low mountains
Mean Mean Mean Mean Mean
(s.d.) (s.d.) (s.d.) (s.d.) (s.d.)
Issued LUCs per commune -0.2271 0.4763 4.8360** 0.0164 4.5562
(0.4167) (0.3933) (1.9984) (0.7859) (4.4779)
1 3126.6074*** 3525.1342*** 3427.0154*** 2786.3996*** 3355.4471***
(566.5720) (215.8589) (498.6795) (325.1959) (522.5976)
N 456 3576 471 1148 1050
R-sqr. 0.0001 0.0002 0.0130 0.0001 0.0016
F 0.2969 1.4663 3.6018 0.0004 1.0353
Note: Regression of wide borrowing aggregate on LUC status, the estimated propensity score and
two sets of household and commune characteristics
the fairly even roll-out of the certi￿cation pro-
gram across the country. However, the regional
dummies strongly correlate with the average land
holdings across the country. Therefore the regional
dummies serve as appropriate instruments for the
regression-based Hausman test.
Table 7 presents the most important results of the
test. Column 1 shows the e⁄ect of regional dum-
mies on the LUC status (as estimated in equation
(15)). Column 2 shows the e⁄ect of regressing
land on all selected covariates and the regional
dummies and column 2 presents the results of re-
gression (15) excluding regional dummies and in-
cluding the predicted residual from the regression
in column 2. We cannot reject the null-hypothesis
that land holdings are exogenous to the LUC
status of households.
3.4 General equilibrium e⁄ects
The implementation of such a large program bears
the potential to a⁄ect borrowing through an ef-
fect other than the individual use of LUCs as
collateral. That is, borrowing might be a⁄ected
by the quantity of newly issued LUCs. Then, the
household￿ s decision whether to apply for a LUC
could have been a⁄ected and the estimated e⁄ect
of the certi￿cation program on formal borrowing
outcomes will include the general equilibrium ef-
fect.
However, this e⁄ect is rather unlikely to be large.
Its size depends on the elasticity of the supply
of formal household credit, which we believe to
be low for a twofold reason: Firstly, because the
State bank of Vietnam pursued an expansionary
monetary policy since the start of the Doi Moi
reforms to facilitate the re￿nancing of the (state-
owned) banks. Secondly, because household lend-
ing represents the smaller part of bank lending
portfolios. Therefore, we do not think that the
household￿ s decision to obtain a LUC is sensitive
to perceived variations in lending conditions due
to an increase in households with a positive LUC
status.
Besides this reasoning, we also propose a simple
test for a quantity e⁄ect of LUC issuance on
formal borrowing drawing on variations of LUC
issuance in communes across regions. In particu-
lar, we replace the household-speci￿c LUC status
by a count of LUCs transferred to households per
commune. If there was a quantity e⁄ect of LUC
issuance, household borrowing outcomes should
correlate with the number of LUCs transferred
per commune across communes in the di⁄erent
regions. Table 8 presents the result.
From left to right, regions are ordered from lower
to higher LUC shares. For the coastal region, the
Mekong Delta as well as mountainous regions, the
average share of transferred LUCs per commune
does not correlate with individual borrowing out-
comes. The exception are the midlands, where
the average share of transferred LUCs per com-
mune positively correlates with household bor-
rowing outcomes. Consequently, we can reject the
idea of a general equilibrium treatment e⁄ect with
the exception of the midland region for which a
positive quantity e⁄ect can be observed.
4. CONCLUDING REMARKS
This paper contributes to research on the e¢ -
ciency outcomes of land reforms in rural Vietnam
in the course of transition. Doing so, we estimate
the propensity score by a treatment group ad-
justed matrix of economic, geographic and social
covariates related to the change of LUC status
at a household speci￿c point in time when LUC
status changed. We ￿nd that the amount of land
allocated, literacy and fewer household members
in the economically most active age group are
positively related to a change in LUC status, while
the opportunity of o⁄-farm employment in foreign
invested plants is negatively related to LUC sta-
tus. We do not ￿nd evidence that the LUC is-
suance procedure is geographically biased against
any of the Vietnamese regions. Conditional on the
estimated propensity score, we estimate the causal
e⁄ect of LUC possession borrowing outcomes and￿nd that households with positive LUC status
borrow signi￿cantly more from formal sources
while those with negative status collect loans in
the informal credit sector.
These results fundamentally contradict the ￿nd-
ings in Do and Iyer (2003) at ￿rst glimpse. Be-
sides their usage of LTUs rather than LUCs, there
is a simple explanations for this. They analyze
an earlier time period using the VLSS 1992 and
the VHLSS 1997. And, as Do and Iyer already
presume in their study, the land reform might
nevertheless have a positive impact over time, as
households increase their knowledge on new for-
mal credit sources and legal institutions. We pre-
sume that this e¢ ciency outcome of land titling
bene￿ted from a massive (state-led) expansion of
￿nancial institutions in rural areas in Vietnam.
Further, the development of land markets helped
price land and gave value to it as collateral for
bank transactions.
Combining our results with the empirical evidence
on the land reform induced e¢ ciency yields in
Vietnamese agriculture (Deininger and Jin, 2008,
Do and Iyer, 2003 and 2008 and Ravallion and de
Walle, 2008), it may be concluded that the reforms
have been successful with respect to the creation
of land markets, the stimulation of agricultural
investment and the improvement of access to
formal credit sources.
We have to add two caveats to our ￿ndings, how-
ever. Firstly, our research does not allow for any
conclusion about the equity outcomes of the land
reform. There are reports indicating that land
certi￿cation was biased against married women as
the certi￿cates were typically issued to one person
only. This left women vulnerable to divorce and
death of their spouse. However, their are recent
attempts to change the issuance procedure. In
addition, even if there is no evidence of a bias
against ethnic minorities in LUC issuance in our
￿ndings, we omit the quality of plots for which
LUCs were issued. Both issues are prone for future
research.
Secondly, our identi￿cation strategy is only second
best taking a randomized study as a point of refer-
ence. Therefore it has to employ assumptions for
identi￿cation not necessary under a randomized
design. However, given the lack of appropriate
data we see little room for alternative approaches
as the evaluation of the impact of the land reform
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